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In the preserl ctudico, we have used our chronicilly danlated iiceel
loop wodict dip vebhits as a probo Lo stud, the \ari"‘1r" invelved in
eliciting a mucosal Irﬁ meriory response 1o 'r1|( Ta entigenc, Lo
previous studies frave docunented that a loca 1 Toh tonory recniinse oo

shigella snticons could bhe olicited by priming rablits with three oral,
weekly doses of 1610 Tive Shianlle Y16, io such local Id/ vetory
response 1in 1ntcst1nai secreticas was found when heat-killed chioclla
were given in the sawe dosanc and route. In the procent studics we
examined whether this was due to the fact that Shicrlle Xi6 is C‘”“b]“
of invading the surface epitiholium.  In the first ¢ croup of experinert
perferned this year we found that oral priving with three weakly d0°€° of
live,non~invasive Si.icelle flexneri strain 2457-G viis cepable of priming
for as vigorous a ifccal [ch manory response as the live locally invasive
Shigella X]G Therefore invasicn per se is not @ requisite Tor an oral
vaccine strain to elicit a lecal IGA meriory response.

As most treditional methods of immunization involve parenteral
vacc1nes, \L have exarined the cffect of o1v1ng a prwra”y parenteral
immunization on the lccal mrune respense of the intestine with our
chronically isoleted ileal loops as the preche. Secretions from
isolated ileal Joops of animals given a prinary parenteral irpunization
with shigelia anticens shovied that 1ittle local lchA is produced, while
good serum titers of IgG were elicited. Tt was ncted, however, that
more locally preczuced IgG (in parallel with sevun 10G) is found in
these arimals tran in animals that are g¢iven shigc’ia only by cral
immunization.

A second group of animals was priwed parcnterally, allcwed to irest
for one week, and then challerced with a sincle oral dose of live locally
invasive shigella. This was ces1gncd to test the prosence or absence
of a local memory response to this dntestinal challernge. Acain, only a
Tittle local Igh was proJuced and no booster effect of the Ic® was seen
either Tocally or in the seru fo]1c”1nq this single oral challenge dose.
Therefore, it seers clear thau in a previously unirnunized animal
parenterel priming with shigella antigens produces only a weak lccal IgA
response and no priming for a lccal merory IgA response.

Our preliminary investigaticn of DEAL-dextran as a mucosal adjuvant
has skown no enharcenent of tne primery lccal Ich response by this acent
when used with the oral heat-kiiled shigella., The effect of this adjuvant
on suhbsequent mucosal memory response will be deteriined in later
experiments.

Lastly, we record a peculiar effect of the antibiotic erythromycin
on the tocal Igh romory response of oraliv-prirad rabbits. !'hen rabbits
were treated with erythromycin at the tire of their challence dose, no
local IgA memory recponse could be demonsirated. The mechanisrm of action
of this effect s unclear ot the present time. This etfect ceuld be of
impcertarce, however, in any vaccine prooram usine Jive, attoeruated strains.
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This second enrvel roport includes vorl corpleted fron
1 Februory, 1951 10 the present (31 Jonwrory, 1G60).

In cur oricinal propocsal, v hypotf ceized th‘t the chronicelly
isolated ileal loop vodel dn .a‘,-t coule be used ¢3 a probe of
the Tocadl Igh response to Sticaile Tlowrosi T}n TF. ibitity of
this approach evolved frem sioies of cen ostiruiatien ef rucosa
immunity and lymphoovte tradfickine bowel. In the hLowel,
antigen is taken up by specialized enitheidal cells that cover the
done regions of Pcyor's ratches (1,2). This anticen then stiruiates
IgA precurser B lyrivhocytes and requlatery T lymrhocyies in the
Peyer's patches (3-6). Aftor decal enticen stirmulation, these
lymphocytes migrate to the systemic circuiation, and eventually
travel back to the riucosal surfoce of the castrointazstinal tract as
well as other mucesal surfaces (broncnial wucosa, A ary qlerc, etc.)
(7-9). The importence of looking at intestinal sccretions to follow
mucosal irpunity was erphasized by La Breoty et al's recent dencnstraticn
?f ? poor correlation between saiivary and jejunal antiger-specific Igh

10).

Last year, in cur first annual report we presented data that the
chronically isclated ileal loops can serve as probes for follewira the
Tocal innune responte to orallyv ~ adminicteved artigens. Further, by
using this chrenicaily isclated iieal loop prota, ve nwesented pre-
1iwirar/ infermation that a strong lecat Iof remory reipense vis pros-
duced in 1n;est1|°1 %e”'f*'frs foltevine c‘JI iaunizaiicn with t’ﬂ
S floyrerd 1 - 1:4\ : \l(l h orid ¢lvairn, This
vas tne first d : < inal secrctions of a
mucosal Igh nemory resnc e LQ N i oiven orally. Local
IcA remory vas only e¢licited wiin le X16 were given as a

11ve preparation, not when tb= on1onra1 “veccine wos heat-killed (11).

The finding that a local IcA reiory response ves elicited by oral
inrunization with live but not killed Shinella Y16 left several cuestions
to be answered. Since Shicells X16 is a tocally irvasive hybrid, we
needed to determire hhcthcr invasion per se was needed to elicit Igh
memory. In this year's wvork we report results with noninvasive

S. flexnari strain 2457-0.

Further, as nost traditional means of immunization involve parenicral
vaccines, we wanted to deterwine with cur chronically isclated ileal loop
niocel, if a vigerous 1oca| I¢h response could be eiicited by such peripherai
stimilation, This year's report cetails the studies which demorstrate
the relatively poor local immune respcnse elicited by parenteral
intwunization.

While rerformning our investicaticns, occasioral rebbits would be
treated for respirvetory tract drfecticons with entibictics. Vher rabbits
were Feing treated with artibictics at the time of chalierge, tha local
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[aA  vemory recponse vas af fected,  Further ﬁhuN?r' heavi been peyforned
to cenfire this offect which could heve proctical importorce in 2
vaccine progran,

Lastly, vork with a poteatial ruconal odjuvent, LUAT-D stran (12),

has begun.  Prelivdrary dats shows no offect of tids adjuvert in the
primary local loi respornse to Shicelle Xi0.

METHODS

Preparation of Chronically Isolated Ilcal loops

The surgical creation of ileal Thiry-Vella leops in rekhits has
been described in detail previously (13). In brief, while 3-4 ¥g ilew

Zealand White rabbits are enesthetized with Rompun ard Yetamine, a
midline abdominal incision is mace and the termiral leur is identified.
1
S

?

[
A 20 cm seoment of ileum contairing a grossly identificble Peyer
patch is isclated with its vascular supnly intact. Silastic tubirg
(Dow-Corring) is sewn into each end of tkL isclated seomant, This
tubing is brought out throuch the midiine incision and tunnelled sub-
cutaneously to the neck where it is exteriorized and securad. Intestina)l
continuity is restored by &n end-to-end anastomosis and the midline
incisicn is closed in two layers.

Each day about 2-4 m1 of sccrcticnr and nucus that col]cct in the
iteal Toops are expelled by injoctine 20 cc of air into onc of the
silestic tubes. The 57‘grv7y opague. colorless Fluid and rucus expelled
from the tubinc is studied lo" specific immuncmictulin copiont., A
subsequent flush with 20 cc of sterile salire helps to rernve wdicrent
mucus. This s3line is than reroved by rcneated centle flushes of air.
With proper daily care, 80-907 of rabbits can corplete experirents
lasting 1-2 months,

Enzyme-Linked Immunosorkent Assay (ELISE).

Briefly, microtiter wells are coated with a solution containing
shigella lipopolysaccharice (lestphal preparatior). Immedictely prior
to testing serum samples or loop secrcticns, the antigen solution is
removed and wells are washed with a phosphate buffer containing Tween
20 (PT). The fluid to be assayed is ciluted in the PT buffer and
incubated in the coated wells and in uncoated wells (to control for
nonspecific adsorption) for four hours on a horizertal rectary shaker,
The plates are washed with PT and incubated with either allaline
phosphatase-conjucated coat anti-rabhit Igt or IchA overnickt on the shaker.
Following another PT wesh, substrate reaction is cevried cut viih

itrophenyl phosphate in cerbonate Luffor. The €0 £05 nm of the

substrate reaction is determined using a Titer Teok microeiisa recader.
Kinctics of the enzyle-subsirate reection are erirapolatcd to 100 minutes.
The 0D 405 nw of uncoatrd walls are ;u“rac*ou frar the DD 208 s of
coated wells, Specitic 108 and Toll stendards ere processed daily with
the unknown {luids as previcusly dishl\bﬁd (5).
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' Table 1.
Group Antiqgen
I Live 5. flexneri 2457-0
Il Live S. flexneri 2457-0
! I Live S. flexneri 2457-0
IV Heat-killed Shigella X16
Heat-killea Shigella X16
v Heat-killed Shicella X16
Heat-killed Shicella X16
Live Shicclla X16
VI Live Shicella X16
with DeAb-dextran
VII Live Shicella X16
Erythromycin
i (1)

f day -1 for all groups.

DAMD 17-40-C-0113

Irnunization Schedule

10'0

1010
1010

2
10
108

10§
107
10

5 gm/dl

10]0

(2) Shigella placed in storach via orogastric tube.
directly expcsed to Shicella.

Route
ora1(2)
oral
oral

subcutaneous
intravenous
subcutaneous
intrevenous
orail

oral
oral

oral

Pay of surgical creaticn of iseclated lcops =

1
pay(s)!) Given

0,7,14
-75,-68,-61,0

0,1

4-8’]4
-21,-20

-17 --13,-7
0

=75,-0&,-61,0
—2,-) 50;] ’2,3

Isolated loop not
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As parenteral administroiicn has long been used to stirulate
the irane reostonse tm infeciicus acents including ehicella, we
have cxewined the offect of this voute of frmunizotion on the local
Ich activity to ‘*‘(~1:( ¥16, Tre rabbvits in Croun IV werc treatod
with o reaimen o) utencuus and tnﬁ:n::"““s inioLtiors Fv‘"1\vely
used o clicii sivons serw antibody Lo s bacteria {(3¢) (Gabico 1).
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a typical privary Tocal Ich response (anuxc ey,
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of the local IcA response. The local Iﬂ‘ response
paralleled the scrum IcG ectivity with no
! response afier the sinole oral chalicree, Theso d
i consistent with cur previcus findinns that parents
' not enhance the locel

dirvectly irte the isclated ileal lecps (12).
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